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Abstract
Patient. A 59-year-old woman presented with a large tumour of the abdominal wall. She had been taking corticosteroids
for severe chronic obstructive pulmonary disease for 15 years. On CT scan the tumour had the characteristics of
lipomatous tissue with a dense core.
Results. Histology showed a well-differentiated liposarcoma with a core of benign ® broleiomyomatous differentiation.
Within the core, a third component was observed, characterized by more pleomorphism and the presence of an
in¯ ammatory in® ltrate. In this component, immunoperoxidase stains and in situ hybridization demonstrated cyto-
megalovirus (CMV) and Epstein Barr virus (EBV) infection in large and small cells, respectively.
Discussion. Long-term corticosteroid use for pulmonary disease may extend the list of immunosuppressed states
associated with the development of leiomyomatous tumours with EBV infection, previously described in AIDS patients
and liver transplant recipients. The role of CMV is uncertain.
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Introduction
Liposarcomas constitute 16± 18% of the soft tissue
sarcomas with a peak incidence between the ages of
40 and 60 years. There are four major types of
liposarcoma: myxoid liposarcoma, round cell
liposarcoma, well-differentiated liposarcoma and
pleomorphic liposarcoma.
1 The well-differentiated
subtype of liposarcoma may show dedifferentiation
resulting in a high-grade sarcoma often showing a
morphology resembling malignant ® brous histio-
cytoma.
2,3 Heterologous differentiation within the
dedifferentiated component towards skeletal mus-
cle, smooth muscle, bone and osteoid or vessels has
previously been described. These dedifferentiated
components generally show malignant features, but
may also appear benign, especially in the case of
smooth muscle differentiation.
2± 8
The aetiology of soft tissue sarcomas is still un-
known. Sarcomas may develop in scar tissue, es-
pecially after burns, and after intensive
radiotherapy.
1,9 Exposure to chemical products,
such as dioxin and herbicides, might play a role as
well.
10,11 Recently, there have been reports suggest-
ing a relation between Epstein Barr virus (EBV)
infection and the development of smooth muscle
tumours in patients with AIDS and liver transplant
recipients.
12± 16
We report a case of a patient with a well-
differentiated liposarcoma which showed central
leiomyomatous change concurrent with both EBV
and cytomegalovirus (CMV) infection.
Case history
A 59-year-old Caucasian female was admitted to
another hospital because of an aggravation of ure-
mia and asthma not responding to oral steroids and
antibiotics. She had suffered from chronic obstruc-
tive pulmonary disease for over 40 years for which
she had used steroids orally for 15 years and an
inhaler for more than a decade; the daily steroid
dosage depended on the patient’s pulmonary status.
Previous history further revealed hypertension, gas-
tric ulcer and thyroidectomy because of a multi-
nodular goitre. Upon routine physical examination,
there was wheezing over both lungs and a large mass
was found in the right lower abdomen. She was
treated for her pulmonary complaints with high
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70%), then digested with 20 m g ml
2 1 of proteinase-
K for 60 min at 37°C. After blocking, rinsing and
dehydration the slides were covered by a mixture of
either CMV (British Technology) or EBV (EBER;
DAKO) speci® c oligonucleotides. CMV oligonucle-
otides were labelled with digoxigenin (DIG) and
EBV oligonucleotides were labelled with FITC. The
slides were heated for 5 min at 92°C and incubated
overnight at 37°C. Detection was carried out using
anti-FITC± alkaline phosphatase for EBV and anti-
DIG± alkaline phosphatase for CMV. Final colour
was developed by the BCIP method.
Results
The most signi® cant ® ndings at postmortem were
bronchopneumonia in the upper lobes of both lungs
and a tumour originating from the lower right ab-
dominal wall without relation to the intra-abdomi-
nal organs. The tumour, which had a maximum
diameter of 18 cm, had a smooth and lobulated
surface and was completely surrounded by a cap-
sule. On cross-section the periphery had the aspect
of adipose tissue with a central core of ® rm white
tissue with a diameter of 7 cm. There were no signs
of metastases.
Microscopic examination revealed foci of Aspergi-
llus infection in both lungs. The alveolar epithelium
showed eosinophilic intranuclear inclusions typical
of a viral infection (Fig. 2). These cells were im-
munoreactive for CMV protein and showed a posi-
tive signal for the CMV genome with in situ
hybridization. In addition, immunoreactivity for
EBV protein was demonstrated and there was a
positive signal for the EBV genome with in situ
hybridization. The peripheral part of the tumour of
the abdominal wall showed adipose tissue with foci
of ® brosis (Fig. 3). The fat vacuoles were of differ-
ent size. Convincing multi-vacuolated tumour cells
were not observed and there was no mitotic activity.
However, some fat cells showed ® nely vacuolated
cytoplasm and/or hyperchromatic nuclei. These
Fig. 1. CT scan showing a lipomatous tumour originating
from the abdominal wall with a central denser component.
doses of intravenous steroids, ipratropium,
fenoterol, theophylline and antibiotics. After her
pulmonary condition improved, a CT scan was per-
formed to evaluate the abdominal mass. This
showed a tumour of the abdominal wall with a
diameter of 18 cm with the density of lipomatous
tissue in the periphery and a denser core (Fig. 1).
The patient was referred to the department of
surgical oncology of our hospital for further evalu-
ation of the tumour. A tru-cut biopsy showed a
mesenchymal tumour, which was dif® cult to clas-
sify. Shortly after this procedure, her condition deter-
iorated and she developed severe dyspnoea and
acute heart failure with anuria. She died one day
after transfer to our hospital. A postmortem examin-
ation was performed.
Methods
The tru-cut biopsy and samples from the tumour
taken at postmortem were examined on H&E-
stained paraf® n sections. Standard immunperoxi-
dase stains were performed using antibodies to
vimentin, smooth muscle actin and desmin on
paraf® n and frozen sections. Immunohistological
stains for the detection of EBV (LMP, clone CS
1± 4; DAKO) and CMV (IEA, clone E13; Argene
Biosoft) proteins were performed on paraf® n sec-
tions and frozen sections after high temperature
antigen retrieval, using the multilink-label technol-
ogy of Biogenex. Final colour was developed by the
BCIP/NBT (b -chloro-indolyl-phosphate/nitro blue
tetrazolium) method.
In situ hybridization studies were performed on
standard paraf® n-embedded tissue. Tissue sections
(5 m m) were ¯ oated in a bath of distilled water,
mounted on 3-aminopropylethoxysilane (APES)-
coated slides and heated for 15 min at 60°C on a
hotplate. They were dewaxed in xylene and rehy-
drated in serial ethanol washes (100%, 95% and
Fig. 2. Alveolar epithelium with eosinophilic inclusions in the
nuclei (arrowheads) typical of CMV infection (H&E; 3 400).Viral infection in leiomyomatous liposarcoma 57
Fig. 3. Peripheral part of the tumour of the abdominal wall,
showing well-differentiated liposarcoma (H&E; 3 256).
Fig. 6. Immunoperoxidase stain for CMV in the central part
of the tumour showing reaction in large nuclei (arrowheads;
3 526).
Fig. 4. Central ® broleiomyomatous part of the tumour
(H&E; 3 160).
Fig. 7. EBER-1 mRNA in smaller nuclei in the central part
of the tumour (arrowheads; 3 526).
Fig. 5. Central leiomyomatous part of the tumour with nuclear
inclusions (arrowheads), suggestive of viral
infection and in¯ ammatory in® ltrate (i; H&E; 3 256).
of the lesion resembled a ® broleiomyomatous tu-
mour without evidence of malignancy. Immunoper-
oxidase stains for vimentin, actin and desmin were
positive. A third component was present in the
central part of the tumour and formed the only
constituent of the tru-cut biopsy. The most remark-
able feature was the presence of large cells with
prominent eosinophilic intranuclear inclusions em-
bedded in a spindle cell background (Fig. 5). A
prominent in¯ ammatory in® ltrate was present,
largely consisting of polymorphonuclear leucocytes,
as well as foci of necrosis.
Immunoperoxidase stains for CMV proteins were
strongly positive in the large cells (Fig. 6); the im-
munoperoxidase reaction for LMP-1 EBV was
slightly positive in smaller tumour cells. In situ hy-
bridization showed a positive signal for the CMV
genome in the large cells, which were also CMV
protein immunoreactive. EBER-1 mRNA was
demonstrated in smaller cells (Fig. 7).
Discussion
The current report describes a tumour consisting of
well-differentiated liposarcoma with a central core
morphological features, together with the deep loca-
tion and the size of the tumour, led to a diagnosis of
well-differentiated liposarcoma rather than lipoma.
The central part of the tumour was composed of
bundles of spindle-shaped cells, some of which dis-
played hyperchromatic irregular nuclei (Fig. 4); no
mitotic activity or necrosis was observed. This part58 P. R. A. Sars et al.
of leiomyoma. The latter part appeared to be affec-
ted by both a CMV and an EBV infection. Dediffer-
entiation of well-differentiated liposarcomas is a
well-established phenomenon and several reports
have described the occurrence of heterologous com-
ponents such as skeletal muscle, smooth muscle,
bone or osteoid, or vessels.
2± 8 In most cases, these
heterologous components are clearly malignant. In
our case the central leiomyomatous component of
the tumour showed no signs of malignancy.
Recently, several reports
12± 15 have described the
occurrence of leiomyomas and leiomyosarcomas in
HIV-positive patients and McClain et al.
12 have
suggested a relation between EBV infection and
the development of leiomyomas in these patients.
Similar observations have been reported in liver
transplant recipients.
16 These ® ndings lead to
the suggestion that the leiomyomatous differen-
tiation and the EBV infection in our case of well-
differentiated liposarcoma are also related. A paral-
lel between AIDS patients, transplant recipients and
our patient is a marked decrease in immunologic
surveillance, which in our patient was brought about
by the use of steroids for chronic obstructive pul-
monary disease for 15 years. This also explains her
Aspergillus and CMV bronchopneumonia. To the
best of our knowledge, a relation between smooth
muscle tumours and CMV infection has not yet
been described. However, the presence of a CMV
infection restricted to the leiomyomatous part of her
tumour suggests the possibility of a relation between
CMV and the formation of smooth muscle tumours
as well.
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